Searching PAJ 1/2 is 



/ 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-1 80889 

(43)Date of publication of application : 26.06.2002 



(51)Int.CI. 



F02D 45/00 
F02B 29/04 
F02B 37/00 
F02D 23/00 
F02D 41/40 



(21 Application number : 2000-375725 
(22)Date of filing : 11.1 2.2000 



(71 Applicant : TOYOTA MOTOR CORP 
(72)Inventor : KIBE KAZUYA 



(54) DETECTION METHOD OF INTAKE TEMPERATURE AFTER SUPERCHARGING, 
OPERATION CONTROLLER AND COOLING ABNORMALITY DETECTOR FOR INTERCOOLER 
IN SUPERCHARGING INTERNAL COMBUSTION ENGINE SYSTEM 



T" 



pi. 1 1, ps. Ga. weak* aiu 



I 



T J 



r~ , 

Ki=MfVa, Ga) [ ^515 



(57)Abstract: 

PROBLEM TO BE SOLVED: To estimate an intake 
temperature after supercharging applicable to the 
estimation of an intake temperature after cooling, the 
detection of the cooling capacity or the like. 
SOLUTION: A microcomputer 42 of an ECU 16 
calculates an intake temperature T2 after supercharging 
on the basis of an intake temperature T1 before 
supercharging as a detected value, the atmospheric 
pressure P1 and the intake pressure P2 after 
supercharging. Then a ventilating amount Va for cooling 
an intercooler 15 is calculated on the basis of a vehicle 
speed Vv, and a heat radiation coefficient Ki of the 
intercooler 15 is determined on the basis of the 
ventilating amount Va and the intake amount Ga. Further 
a heat radiation amount Qi is calculated on the basis of 
the heat radiation coefficient Ki, a radiation area Ai, the 
intake temperature T2 after supercharging and the 
intake temperature T1 before supercharging. Finally, an 
intake temperature T3 after cooling is calculated on the 
basis of the intake temperature T2 after supercharging, the heat radiation amount Qi, and the 
intake amount Ga. The microcomputer 42 corrects the fuel injection amount and the injection 
timing in controlling the fuel injection on the basis of the estimated intake temperature T3 after 
cooling. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The intake-air temperature before supercharge which is the detection approach of the 
intake-air temperature after supercharge in the supercharge type internal combustion engine 
system which supplies the inhalation of air which supercharged with the supercharger to an 
internal combustion engine, and is the temperature of the inhalation of air before being 
supercharged with said supercharger, From each detection value of the intake pressure before 
supercharge which is the pressure of the inhalation of air before being supercharged similarly, 
and the intake pressure after supercharge which is the pressure of the inhalation of air 
supercharged with this supercharger The detection approach of the intake-air temperature after 
supercharge in the supercharge equation internal combustion engine system characterized by 
asking for the intake-air temperature after supercharge which is the temperature of the 
inhalation of air supercharged by the relation of thermodynamics with said supercharger using 
the formula or map set up beforehand. 

[Claim 2] In the control device of the supercharge type internal combustion engine system which 
cools the inhalation of air which supercharged with the supercharger by the intercooler, and is 
supplied to an internal combustion engine An intake-air temperature detection means before 
supercharge to detect the intake-air temperature before supercharge which is the temperature 
of the inhalation of air before being supercharged with said supercharger, An intake-pressure 
detection means before supercharge to detect the intake pressure before supercharge which is 
the pressure of the inhalation of air before being supercharged with said supercharger, An 
intake-pressure detection means after supercharge to detect the intake pressure after 
supercharge which is the pressure of the supercharge mind supercharged with said supercharger. 
From each detection value of a front [ said supercharge ] intake-air temperature, a front 
[ supercharge ] intake pressure, and the intake pressure after supercharge An intake-air 
temperature acquisition means after supercharge to ask for the intake-air temperature after 
supercharge which is the temperature of the inhalation of air supercharged with said 
supercharger using the formula or map set up beforehand with the relation of thermodynamics. 
With an inspired-air-volume detection means to detect the inspired air volume which said 
supercharger inhales, at least The intake-air temperature after said supercharge, A heat release 
grasp means to calculate the heat release which radiates heat from the detection value of said 
inspired air volume, and the heat sinking plane product of said intercooler when said intercooler 
cools supercharge mind, An intake-air temperature acquisition means after cooling to ask for the 
intake-air temperature after cooling which is the temperature of the inhalation of air cooled by 
said intercooler from the intake-air temperature after said supercharge, each detection value of 
said inspired air volume, said heat release, and the specific heat at constant pressure of air, The 
control device of the supercharge type internal combustion engine system characterized by 
having the controlled-variable amendment means which amends the controlled variable for 
carrying out operation control of the internal combustion engine based on the intake-air 
temperature after said cooling. 

[Claim 3] Said intercooler is air cooling and supercharge mind is cooled by the passage wind 
accompanying transit of a car. Said heat release grasp means It has a vehicle speed detection 
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means, a passage air-capacity acquisition means, a heat loss coefficient acquisition means, a 
large atmospheric temperature detection means, and a heat release acquisition means. Said 
vehicle speed detection means Detect the vehicle speed and said passage air-capacity 
acquisition means from the correction factor which are the detection value of said vehicle speed, 
and the characteristic value according to the cooling engine performance of said intercooler The 
passage air capacity of the cooling air which passes this intercooler is calculated. Said heat loss 
coefficient acquisition means The heat loss coefficient of said intercooler is calculated from the 
detection value of said inspired air volume, and said passage air capacity. Said large atmospheric 
temperature detection means It is the control device of the supercharge type internal 
combustion engine system according to claim 2 which detects large atmospheric temperature 
and is characterized by said heat release acquisition means calculating the heat release of this 
intercooler from said heat loss coefficient, the heat sinking plane product of said intercooler, the 
intake-air temperature after said supercharge, and the detection value of said large atmospheric 
temperature. 

[Claim 4] It is the control device of the supercharge type internal combustion engine system 
according to claim 2 or 3 characterized by for said supercharge type internal combustion engine 
system being a common rail injection method diesel-power-plant system, and said controlled- 
variable amendment means performing amendment of fuel oil consumption and fuel injection 
timing based on the intake-air temperature after said cooling. 

[Claim 5] It is cooling malfunction detection equipment of the intercooler in the supercharge type 
internal combustion engine system which cools the inhalation of air which supercharged with the 
supercharger by the intercooler, and is supplied to an internal combustion engine. An intake-air 
temperature detection means before supercharge to detect the intake-air temperature before 
supercharge which is the temperature of the inhalation of air before being supercharged with 
said supercharger, An intake-pressure detection means before supercharge to detect the intake 
pressure before supercharge which is the pressure of the inhalation of air before being 
supercharged with said supercharger, An intake-pressure detection means after supercharge to 
detect the intake pressure after supercharge which is the pressure of the supercharge mind 
supercharged with said supercharger, From each detection value of a front [ said supercharge ] 
intake-air temperature, a front [ supercharge ] intake pressure, and the intake pressure after 
supercharge An intake-air temperature acquisition means after supercharge to ask for the 
intake-air temperature after supercharge which is the temperature of the supercharge mind 
supercharged with said supercharger using the formula or map set up beforehand with the 
relation of thermodynamics, An intake-air temperature detection means after cooling to detect 
the intake-air temperature after cooling which is the temperature of the inhalation of air cooled 
by said intercooler, A real cooling effectiveness grasp means to search for the real cooling 
effectiveness which is the actual cooling effectiveness which said intercooler has attained using 
the detection value of the intake-air temperature after said supercharge, and the intake-air 
temperature after said cooling at least, An inspired-air-volume detection means to detect the 
inspired air volume which said supercharger inhales, and a cooling desired value presumption 
means to presume the cooling effectiveness desired value which is the cooling effectiveness 
which said intercooler should attain using the detection value of said inspired air volume at least, 
Cooling malfunction detection equipment of the intercooler in the supercharge type internal 
combustion engine system characterized by having an abnormality judging means in cooling to 
judge the abnormalities in cooling of said intercooler, from said real cooling effectiveness and 
said cooling effectiveness desired value. 

[Claim 6] Said intercooler is air cooling and supercharge mind is cooled by the passage wind 
accompanying transit of a car. Said real cooling effectiveness grasp means From each detection 
value of a large atmospheric temperature detection means to detect large atmospheric 
temperature, the intake-air temperature after said supercharge, and an after [ said cooling ] 
intake-air temperature and said large atmospheric temperature It has a real cooling 
effectiveness acquisition means to search for said real cooling effectiveness. Said cooling 
desired value presumption means A passage air-capacity acquisition means to calculate the 
passage air capacity of the cooling air which passes this intercooler from the correction factor 
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which are a vehicle speed detection means to detect the vehicle speed, the detection value of 
said vehicle speed, and the characteristic value according to the cooling engine performance of 
said intercooler, Cooling malfunction detection equipment of the intercooler in the supercharge 
type internal combustion engine system according to claim 5 characterized by having a cooling 
desired value acquisition means to calculate said cooling effectiveness desired value, from the 
detection value of said inspired air volume, and said passage air capacity. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the detection approach of the intake-air 
temperature after supercharge in a supercharge type internal combustion engine system, the 
control device of a supercharge type internal combustion engine system, and the cooling 
malfunction detection equipment of the intercooler in a supercharge type internal combustion 
engine system. 
[0002] 

[Description of the Prior Art] Conventionally, there is a thing equipped with the turbo type 
supercharger and the air cooling intercooler in a diesel-power-plant system. Both exhaust air 
emission and an output are raised by sending in a lot of fuels by this, securing an excess air 
factor. 

[0003] There are some which amend fuel oil consumption and fuel injection timing based on each 
detection value, such as inspired air volume, the intake-air temperature before supercharge, an 
intake-air temperature after cooling (before cooling), an intake pressure after supercharge, 
atmospheric pressure (front [ supercharge ] intake pressure), rail pressure, and fuel temperature, 
in such an engine system. By amending fuel oil consumption and fuel injection timing based on 
such each detection value, exhaust air emission and an output are raised further. For example, 
since air density becomes high as for the time when the intake-air temperature after cooling is 
lower, more fuel oil consumption is set up. By this amendment, the output is raised further, 
without worsening exhaust air emission. 

[0004] Here, inspired air volume is detected by the air flow meter formed in the inlet pipe, and is 
detected by the pressure sensor formed in the inlet pipe by the intake pressure after 
supercharge, and the downstream of an intercooler. In addition, atmospheric pressure is detected 
by switching the pressure introduced into this pressure sensor to atmospheric pressure from an 
intake pressure. Moreover, the intake-air temperature after cooling is detected by the 
temperature sensor formed in the inlet pipe by the downstream of an intercooler with the 
temperature sensor which prepared the intake-air temperature before supercharge in the inlet 
pipe. And an electronic control controls fuel oil consumption and fuel injection timing based on 
each detection value. 
[0005] 

[Problem(s) to be Solved by the Invention] by the way, a car — for example, since the intake-air 
temperature and intake pressure after supercharge increase rapidly when carrying out sudden 
acceleration, the intake pressure (charge pressure) and intake-air temperature after cooling by 
the intercooler rise rapidly. At this time, the intake-air temperature after cooling which a 
temperature sensor detects will become a value lower than the actual intake-air temperature 
after cooling. Since this has heat capacity in the temperature sensor itself, unlike a pressure 
sensor, it is because the responsibility is not high enough. For this reason, based on the 
detection value lower than the actual intake-air temperature after cooling, more fuel oil 
consumption will be controlled to actual inspired air volume, and exhaust air emission may have 
got worse. 
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[0006] Moreover, the air cooling intercooler which cools supercharge mind may produce plugging 
with the dust under open air etc., and the cooling effectiveness may fall. In this case, since air 
density stopped the intake-air temperature after cooling becoming being hard to become low 
highly, there was a problem it becomes impossible to make [ many ] fuel oil consumption but to 
raise an output. 

[0007] It is made in order that this invention may solve the above-mentioned technical problem. 
The 1st purpose In the supercharge type internal combustion engine system which cools the 
inhalation of air which supercharged with the supercharger by the intercooler, and is supplied to 
an internal combustion engine Presumption of the intake-air temperature after cooling used in 
order to amend the controlled variable for operating an internal combustion engine, It is in 
offering the detection approach of the intake-air temperature after supercharge in the 
supercharge type internal combustion engine system which can presume the intake-air 
temperature after supercharge which can be used for detection of the refrigeration capacity of 
an intercooler having declined etc. 

[0008] Moreover, the 2nd purpose is to offer the control device of the supercharge type internal 
combustion engine system detected with a sufficient precision, even if refrigeration capacity 
changes to the abrupt change of the vehicle speed rapidly with the intake-air temperature after 
cooling of the inhalation of air cooled after supercharge. 

[0009] Moreover, the 3rd purpose is to offer the cooling malfunction detection equipment of the 
intercooler in the supercharge type internal combustion engine system which detects that 
abnormalities occurred in the refrigeration capacity of the intercooler which cools the inhalation 
of air supercharged in the supercharged-engine system. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention 
according to claim 1 The intake-air temperature before supercharge which is the detection 
approach of the intake-air temperature after supercharge in the supercharge type internal 
combustion engine system which supplies the inhalation of air which supercharged with the 
supercharger to an internal combustion engine, and is the temperature of the inhalation of air 
before being supercharged with said supercharger, From each detection value of the intake 
pressure before supercharge which is the pressure of the inhalation of air before being 
supercharged similarly, and the intake pressure after supercharge which is the pressure of the 
inhalation of air supercharged with this supercharger Let it be a summary to ask for the intake- 
air temperature after supercharge which is the temperature of the inhalation of air supercharged 
by the relation of thermodynamics with said supercharger using the formula or map set up 
beforehand. 

[001 1] According to invention according to claim 1, it is presumed from each detection of the 
front [ supercharge ] intake pressure which a pressure sensor detects without a detection error 
even if the intake-air temperature after supercharge which changes with change of the vehicle 
speed of a car changes rapidly in connection with the abrupt change of the vehicle speed, and 
the intake pressure after supercharge, and the detection value of the intake-air temperature 
before supercharge which hardly changes and a detection error cannot generate easily in the 
detection value of a temperature sensor even if the vehicle speed changes rapidly. For this 
reason, even if the vehicle speed changes rapidly, the intake-air temperature after supercharge 
is detected without a detection error. 

[0012] In the control device of the supercharge type internal combustion engine system which 
invention according to claim 2 cools the inhalation of air which supercharged with the 
supercharger by the intercooler, and is supplied to an internal combustion engine An intake-air 
temperature detection means before supercharge to detect the intake-air temperature before 
supercharge which is the temperature of the inhalation of air before being supercharged with 
said supercharger, An intake-pressure detection means before supercharge to detect the intake 
pressure before supercharge which is the pressure of the inhalation of air before being 
supercharged with said supercharger, An intake-pressure detection means after supercharge to 
detect the intake pressure after supercharge which is the pressure of the supercharge mind 
supercharged with said supercharger, From each detection value of a front [ said supercharge ] 
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intake-air temperature, a front [ supercharge ] intake pressure, and the intake pressure after 
supercharge An intake-air temperature acquisition means after supercharge to ask for the 
intake-air temperature after supercharge which is the temperature of the inhalation of air 
supercharged with said supercharger using the formula or map set up beforehand with the 
relation of thermodynamics, With an inspired-air-volume detection means to detect the inspired 
air volume which said supercharger inhales, at least The intake-air temperature after said 
supercharge, The heat release bundle handshaking stage which calculates the heat release which 
radiates heat from the detection value of said inspired air volume, and the heat sinking plane 
product of said intercooler when said intercooler cools supercharge mind, An intake-air 
temperature acquisition means after cooling to ask for the intake-air temperature after cooling 
which is the temperature of the inhalation of air cooled by said intercooler from the intake-air 
temperature after said supercharge, each detection value of said inspired air volume, said heat 
release, and the specific heat at constant pressure of air, Let it be a summary to have had the 
controlled-variable amendment means which amends the controlled variable for carrying out the 
operation control of the internal combustion engine based on the intake-air temperature after 
said cooling. 

[0013] According to invention according to claim 2, it is supercharged with a supercharger and 
the intake-air temperature after supercharge of the supercharge mind before being cooled by 
the intercooler is presumed from each detection value of the small front [ supercharge ] intake- 
air temperature of the detection error accompanying the abrupt change of the vehicle speed, a 
front [ supercharge ] intake pressure, and the intake pressure after supercharge. Moreover, heat 
release in case an intercooler cools is calculated at least from the intake-air temperature after 
supercharge, each detection value of inspired air volume, and the heat sinking plane product of 
an intercooler. Furthermore, the intake-air temperatures after cooling of the inhalation of air 
cooled by the intercooler are presumed to be an after [ supercharge ] intake-air temperature, 
and each detection value of inspired air volume from heat release. And based on the intake-air 
temperature after this cooling, the injection quantity and fuel injection timing of a fuel are 
amended. Therefore, even if the actual intake-air temperature after cooling changes rapidly in 
connection with the abrupt change of the vehicle speed by sudden acceleration etc. unlike the 
case where form an intake temperature sensor in the downstream of an intercooler in an inlet 
pipe, and the intake-air temperature after cooling is detected, the actual intake-air temperature 
after cooling is detected without a detection error. 

[0014] In invention according to claim 2, an account intercooler is air cooling and invention 
according to claim 3 cools supercharge mind by the passage wind accompanying transit of a car. 
Said heat release bundle handshaking stage It has a vehicle speed detection means, a passage 
airflow acquisition means, a heat loss coefficient acquisition means, a large atmospheric 
temperature detection means, and a heat release acquisition means. Said vehicle speed 
detection means Detect the vehicle speed and said passage airflow acquisition means from the 
correction factor which are the detection value of said vehicle speed, and the characteristic 
value according to the cooling engine performance of said intercooler The passage airflow of the 
cooling air which passes this intercooler is calculated. Said heat loss coefficient acquisition 
means The heat loss coefficient of said intercooler is calculated from the detection value of said 
inspired air volume, and said passage airflow. Said large atmospheric temperature detection 
means Detecting large atmospheric temperature, said heat release acquisition means makes it a 
summary to calculate the heat release of this intercooler from said heat loss coefficient, the 
heat sinking plane product of said intercooler, the intake-air temperature after said supercharge, 
and the detection value of said large atmospheric temperature. 

[0015] According to invention according to claim 3, in addition to an operation of invention 
according to claim 2, even if the vehicle speed changes rapidly, the heat release of an air-cooled 
intercooler is calculated from each detection value of the vehicle speed detectable without a 
detection error, inspired air volume, and the intake-air temperature before supercharge. And the 
intake-air temperature after cooling is called for from heat release, an after [ supercharge ] 
intake-air temperature, inspired air volume, and the specific heat at constant pressure of air. 
Therefore, in the engine system equipped with the air-cooled intercooler, even if the vehicle 
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speed changes rapidly, the actual intake-air temperature after cooling is detected with a 
precision sufficient at any time. 

[0016] In invention according to claim 2 or 3, said supercharge type internal combustion engine 
system of invention according to claim 4 is a common rail injection method diesel-power-plant 
system, and said controlled-variable amendment means makes it a summary to perform 
amendment of fuel oil consumption and fuel injection timing based on the intake-air temperature 
after said cooling. 

[0017] According to invention according to claim 4, in addition to an operation of invention 
according to claim 2 or 3, it sets to a common rail injection method diesel power plant. Since the 
injection quantity and fuel injection timing of a fuel are amended based on the intake-air 
temperature after supercharge presumed without the presumed error When the detection error 
of the intake-air temperature after supercharge which changes in connection with the abrupt 
change of the vehicle speed becomes large, exhaust air emission gets worse or it is restricted 
that it becomes impossible to secure an excess air factor, an excess air factor becomes large 
too much, and an output becomes low. 

[0018] Invention according to claim 5 is cooling malfunction detection equipment of the 
intercooler in the supercharge type internal combustion engine system which cools the inhalation 
of air which supercharged with the supercharger by the intercooler, and is supplied to an internal 
combustion engine. An intake-air temperature detection means before supercharge to detect the 
intake-air temperature before supercharge which is the temperature of the inhalation of air 
before being supercharged with said supercharger, An intake-pressure detection means before 
supercharge to detect the intake pressure before supercharge which is the pressure of the 
inhalation of air before being supercharged with said supercharger, An intake-pressure detection 
means after supercharge to detect the intake pressure after supercharge which is the pressure 
of the supercharge mind supercharged with said supercharger, From each detection value of a 
front [ said supercharge ] intake-air temperature, a front [ supercharge ] intake pressure, and 
the intake pressure after supercharge An intake-air temperature acquisition means after 
supercharge to ask for the intake-air temperature after supercharge which is the temperature of 
the supercharge mind supercharged with said supercharger using the formula or map set up 
beforehand with the relation of thermodynamics, An intake-air temperature detection means 
after cooling to detect the intake-air temperature after cooling which is the temperature of the 
inhalation of air cooled by said intercooler, The real cooling effectiveness bundle handshaking 
stage which searches for the real cooling effectiveness which is the actual cooling effectiveness 
which said intercooler has attained using the detection value of the intake-air temperature after 
said supercharge, and the intake-air temperature after said cooling at least, An inspired-air- 
volume detection means to detect the inspired air volume which said supercharger inhales, and a 
cooling desired value presumption means to presume the cooling effectiveness desired value 
which is the cooling effectiveness which said intercooler should attain using the detection value 
of said inspired air volume at least, Let it be a summary to have had an abnormality judging 
means in cooling to judge the abnormalities in cooling of said intercooler, from said real cooling 
effectiveness and said cooling effectiveness desired value. 

[0019] According to invention according to claim 5, it is supercharged with a supercharger and 
the intake-air temperature after supercharge of the supercharge mind before being cooled by 
the intercooler is presumed from each detection value of a front [ supercharge ] intake-air 
temperature, a front [ supercharge ] intake pressure, and the intake pressure after supercharge. 
Moreover, the real cooling effectiveness of an intercooler is searched for using the detection 
value of the intake-air temperature after supercharge, and the intake-air temperature after 
cooling at least. On the other hand, the cooling effectiveness desired value of an intercooler is 
presumed from the detection value of inspired air volume at least. And it is judged from real 
cooling effectiveness and cooling effectiveness desired value that the refrigeration capacity of 
an intercooler fell to below fixed [ of early refrigeration capacity ] comparatively. Therefore, 
****** to which the refrigeration capacity of an intercooler fell is detectable by the car side. For 
this reason, by it meaning refrigeration capacity having declined and having changed to the side 
with the high intake-air temperature after cooling with as, transit in the condition that fuel oil 
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consumption is controlled few to actual inspired air volume can be avoided, and running in the 
condition that an output is not fully obtained by the fall of refrigeration capacity is lost. 
[0020] A large atmospheric temperature detection means which said intercooler is air cooling in 
invention according to claim 5, and follows invention according to claim 6 on transit of a car by 
which therefore cool supercharge mind in the style of passage, and said real cooling 
effectiveness bundle handshaking stage detects large atmospheric temperature. It has a real 
cooling effectiveness acquisition means to search for said real cooling effectiveness, from each 
detection value of the intake-air temperature after said supercharge, and an after [ said cooling ] 
intake-air temperature and said large atmospheric temperature. Said cooling desired value 
presumption means A passage airflow acquisition means to calculate the passage airflow of the 
cooling air which passes this intercooler from the correction factor which are a vehicle speed 
detection means to detect the vehicle speed, the detection value of said vehicle speed, and the 
characteristic value according to the cooling engine performance of said intercooler, Let it be a 
summary to have a cooling desired value acquisition means to calculate said cooling 
effectiveness desired value, from the detection value of said inspired air volume, and said 
passage airflow. 

[0021] According to invention according to claim 6, in addition to the operation of invention 
according to claim 5, the real cooling effectiveness of an air-cooled intercooler was calculated 
from each detection value of the intake-air temperature after supercharge, and an after 
[ cooling ] intake-air temperature and large atmospheric temperature, and cooling effectiveness 
desired value was set up from the vehicle speed and inspired air volume. Therefore, in the engine 
system equipped with the air-cooled intercooler, it is detectable by the car side that the 
refrigeration capacity of an intercooler declined. 
[0022] 

[Embodiment of the Invention] (The 1st operation gestalt) The 1st operation gestalt which 
materialized this invention to the diesel-power-plant system for cars is hereafter explained 
according to drawing 1 - drawing 3 . 

[0023] As shown in drawing 1 , the common rail injection type diesel-power-plant system 10 as a 
supercharge type internal combustion engine system consists of the engine 11, the supply pump 
12, the common rails 13, the turbo type superchargers 14, the air cooling intercoolers 15, and 
electronic-control (henceforth ECU) 16 grades as an internal combustion engine. 
[0024] An engine 1 1 is equipped with the valve gear system which consists of an OHC device 
while it is equipped with cylinder block 1 1a which has two or more cylinder ports and water 
cooled jackets, and cylinder head 1 1b of direct injection. The injector 18 which carries out 
injection supply of the direct fuel is formed in the combustion chamber 1 7 for every cylinder port 
at cylinder head 11b. 

[0025] An inlet pipe 20 is connected to the suction port 19 of an engine 1 1 through an inlet 
manifold, and the air cleaner 21 is formed in the upstream of an inlet pipe 20. On the other hand, 
an exhaust pipe 23 is connected through an exhaust manifold, and while being an exhaust pipe 
23, catalyst equipment 24 is formed in the exhaust air port 22. 

[0026] Said supply pump 12 is formed on the fuel path which supplies a fuel to an engine 11 from 
the fuel tank which is not illustrated. While driving the supply pump 12 with the power of an 
engine 1 1 and feeding a fuel from a fuel tank to a common rail 13, the solenoid valve which is 
controlled by the electrical signal which ECU 16 outputs and which is not illustrated adjusts the 
amount of supply. 

[0027] Said common rail 13 is formed between the supply pump 12 and each injector 18 on the 
fuel path. A common rail 13 accumulates the fuel fed from the supply pump 12, and supplies it at 
the time of the fuel injection of each injector 18. 

[0028] Each injector 18 is equipped with the solenoid valve which is not illustrated, and only 
while an electrical signal is inputted from ECU16, it injects the high-pressure fuel currently 
supplied from the common rail 13 to a combustion chamber 17. 

[0029] The turbo type supercharger 14 is equipped with a compressor 25 and a turbine 26, a 
compressor 25 is arranged on an inlet pipe 20, and the turbine 26 is arranged on the exhaust 
pipe 23. The well-known adjustable nozzle vane device 27 is formed in the turbine 26 side of a 
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supercharger 14. The nozzle vane opening of the adjustable nozzle vane device 27 is adjusted by 
the stepping motor 28 controlled by the electrical signal outputted from ECU16. 
[0030] An intercooler is air cooling, and it cools supercharge mind efficiently, so that there is 
much passage airflow of the cooling air ventilated at the time of car transit. Next, the electric 
configuration of the engine system constituted as mentioned above is explained. 
[0031] The crank location sensor 30 is formed in the crank case of an engine 11, and the 
detecting signal corresponding to an engine speed NE is outputted to ECU16 corresponding to 
rotation of the sensor plate fixed to the crankshaft. Moreover, the gas column distinction sensor 
31 is formed in a crank case, and the gas column distinction signal SD is outputted to ECU 16 
corresponding to the rotation location of a pump drive shaft pulley. The coolant temperature 
sensor 32 which detects cooling water temperature is formed in cylinder block 11a, and the 
detecting signal is outputted to ECU16. 

[0032] Moreover, the air flow meter 33 and the intake temperature sensor 34 are formed 
between the air cleaner 21 and the compressor 25 at the inlet pipe 20. An air flow meter 33 
detects inspired air volume Ga, and outputs the detecting signal to ECU16. An intake 
temperature sensor 34 detects the intake-air temperature T1 before supercharge which is the 
temperature of the inhalation of air before being supercharged with a supercharger 14, and 
outputs it to ECU 16. 

[0033] Moreover, the pressure sensor 35 is formed in the exhaust pipe 23 at the downstream of 
an intercooler 15. Either of atmospheric air and the inhalation of air in an inlet pipe 20 is 
alternatively supplied to a pressure sensor 35 by the negative pressure selector valve 36 which 
ECU16 controls. When atmospheric air is supplied, a pressure sensor 35 detects atmospheric 
pressure P1, and outputs the detecting signal to ECU 16. Moreover, when the inhalation of air in 
an inlet pipe 20 is supplied, a pressure sensor 35 detects the pressure of the inhalation of air 
after being cooled by the intercooler 15 as an after [ supercharge ] intake pressure P2, and 
outputs the detecting signal to ECU16. 

[0034] The fuel temperature sensor 37 is formed in the supply pump 12, a fuel temperature is 
detected, and a detecting signal is outputted to ECU16. Moreover, the rail pressure sensor 38 is 
formed in a common rail 13, the rail pressure of a fuel is detected, and a detecting signal is 
outputted to ECU 16. 

[0035] Moreover, the accelerator opening sensor 40 which detects the accelerator opening ACC 
of an accelerator pedal 39 is formed in in the car, and the detecting signal is outputted to 
ECU16. Furthermore, a speed sensor 41 is formed in the transmission which is not illustrated, 
the vehicle speed Vv of a car is detected, and the detecting signal is outputted to ECU 16. 
[0036] On the other hand, ECU16 outputs a driving signal SI to an injector 18. Moreover, ECU16 
outputs the change signal ST to the negative pressure selector valve 36. Furthermore, ECU 16 
outputs a control signal to a stepping motor 28. 

[0037] ECU16 consists of a microcomputer 42 and drive circuit 43 grade, and the operation 
control of the engine system 10 is performed because a microcomputer performs the control 
program memorized beforehand. ECU 16 performs various well-known control of fuel-injection 
control, a common-rail-pressure force control, charge pressure control, etc. as an operation 
control. 

[0038] As fuel-injection control, ECU16 calculates the basic injection quantity of a fuel from the 
accelerator opening ACC and an engine speed NE, and sets up the target injection quantity of 
the fuel which amended this basic injection quantity by cooling water temperature, fuel 
temperature, rail pressure, inspired air volume Ga, and intake-air temperature T3 after cooling. 
ECU16 is amended so that intake-air temperature T3 after cooling is low at this time, and the 
quantity of a fuel may be increased. Here, intake-air temperature T3 after cooling is estimate, 
and ECU16 is presumed by the fuel oil consumption / stage amendment processing in which this 
intake-air temperature T3 after cooling is performed by fuel-injection control. 
[0039] moreover — or ECU16 performs fuel injection by one injection from the target injection 
quantity and the engine speed NE at the time of a fuel using the map memorized beforehand — 
or 2 times of pilot injection and the Maine injection — another — ********** — that either is 
determined. 
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[0040] When performing fuel injection only once, ECU 16 determines basic fuel injection timing of 
a fuel from engine-speed NE, the target injection quantity, and rail pressure, and sets up target 
fuel injection timing of the fuel which amended this basic fuel injection timing by the intake 
pressure P2 after supercharge, and intake-air temperature T3 after cooling. And ECU 16 carries 
out drive control of each injector 18 based on the crank location CA and the gas column 
distinction signal SD, and performs fuel injection in the target injection quantity and target fuel 
injection timing to each combustion chamber 17. 

[0041] On the other hand, the target pilot injection quantity and target Maine injection quantity 
of a fuel are determined for fuel injection as another ******** case from the target injection 
quantity of a fuel, an engine speed NE, etc. at 2 times. At this time, an amended part of the 
target injection quantity based on the after [ supercharge ] intake pressure P2 and intake-air 
temperature T3 after cooling is included in the target pilot injection quantity. 
[0042] Furthermore, from engine-speed NE, the target pilot injection quantity, and rail pressure, 
basic pilot fuel injection timing is determined and target pilot fuel injection timing which amended 
this basic pilot fuel injection timing by the after [ supercharge ] intake pressure P2 and intake- 
air temperature T3 after cooling is determined. ECU16 adjusts target pilot fuel injection timing to 
a lag side, so that intake-air temperature T3 after cooling is low at this time. 
[0043] Moreover, from engine-speed NE, the target Maine injection quantity, and rail pressure, 
basic Maine fuel injection timing is determined and target Maine fuel injection timing which 
amended this basic Maine fuel injection timing by the after [ supercharge ] intake pressure P2 
and intake-air temperature T3 after cooling is determined. Target Maine fuel injection timing is 
adjusted to a tooth-lead-angle side, so that intake-air temperature T3 after cooling is low at this 
time. And ECU16 carries out drive control of each injector 18 based on the crank location CA 
and the gas column distinction signal SD, and performs fuel injection to each combustion 
chamber 17 in the target pilot injection quantity / fuel injection timing, and the target Maine 
injection quantity / fuel injection timing. 

[0044] Moreover, as rail pressure control, ECU 16 carries out feedback control of the amount of 
supply of the supply pump 12 to the policy objective value of fuel oil consumption based on rail 
pressure while it sets up target rail pressure and controls the amount of supply of the supply 
pump 12 from an engine speed NE. 

[0045] Moreover, ECU16 controls the nozzle opening of the adjustable nozzle vane device 27 by 
target torque and asking for target charge pressure further and controlling a stepping motor 28 
based on this target charge pressure to the opening corresponding to target charge pressure as 
charge pressure control using the map beforehand set up from an engine speed NE and the 
accelerator opening ACC. Furthermore, ECU 16 carries out feedback control of the nozzle 
opening so that the difference of target charge pressure and the intake pressure after cooling 
may be abolished. 

[0046] The fuel oil consumption / stage amendment processing performed in fuel-injection 
control are processings which presume intake-air temperature T3 after cooling from the 
atmospheric pressure P1 which is a detection value, the front [ supercharge ] intake-air 
temperature T1, the after [ supercharge ] intake pressure P2, inspired air volume Ga, and the 
vehicle speed Vv. Fuel oil consumption / stage amendment processing consists of after 
[ supercharge ] intake-air temperature presumption processing, intercooler heat release 
calculation processing, after [ cooling ] intake-air temperature calculation processing, and fuel oil 
consumption / amount setting processing of stage amendments. 

[0047] As shown in drawing 2 , as after [ cooling ] intake-air temperature presumption 
processing, ECU16 is step (it is hereafter written as S.) 10 first, and reads atmospheric pressure 
P1, the front [ supercharge ] intake-air temperature T1, the after [ supercharge ] intake 
pressure P2, inspired air volume Ga, and the vehicle speed Vv. 

[0048] Next, the intake-air temperature T2 after supercharge is calculated by S1 1 using a 
degree type (1) from atmospheric pressure P1, the front [ supercharge ] intake-air temperature 
T1, and the intake pressure P2 after supercharge. 
T2=T1x (P2/P1 (n-D) (/n) — (1) 

P1: Regard it as that in which the polytropic process in thermodynamics is materialized between 
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the inhalation of air before the supercharge by atmospheric pressure and the n:polytropic index 
14, i.e., a supercharger, and the inhalation of air after supercharge, and presume the intake-air 
temperature T2 after supercharge which is the temperature of the inhalation of air after being 
supercharged with the supercharger 14 using the relational expression materialized in this 
process, in addition, originally, although the intake pressure before supercharge which is the 
pressure of the inhalation of air before supercharge do not come out and according to a 
supercharger 14 atmospheric pressure P1 should be used in this relational expression (1), since 
the intake pressure before supercharge is not detected in the engine system 10 of this operation 
gestalt, the atmospheric pressure P1 almost equal to the intake pressure before supercharge is 
used. S10 and S11 constitute the intake-air temperature presumption processing after 
supercharge from this operation gestalt. 

[0049] Next, the passage airflow Va per unit time amount of this intercooler 15 is calculated 
from the passage airflow correction factor Ka and the vehicle speed Vv by S12 using a degree 
type (2). 

Va=KaxVv — (2) 

Ka:passage airflow correction factor — here, the passage airflow correction factor Ka is the 
characteristic value according to the effectual refrigeration capacity in the condition of being 
carried in the car of an intercooler, and it can ask for it by an experiment or count. 
[0050] Next, the heat loss coefficient Ki of an intercooler is calculated from the passage airflow 
Va and inspired air volume Ga by S13 using the map shown in drawing 3 memorized beforehand. 
This heat loss coefficient Ki is for calculating the heat release Qi per unit time amount of an 
intercooler 15, and is the heat release of per [ of per unit heat sinking plane product of an 
intercooler 15, the intake-air temperature T2 after supercharge, and large atmospheric 
temperature ] unit temperature gradient, and the intercooler 15 per unit time amount. It can ask 
for a heat loss coefficient Ki by an experiment or count as the function of the passage airflow 
Va, and a function of inspired air volume Ga. And this map sets up a heat loss coefficient Ki as a 
function of the passage airflow Va and inspired air volume Ga from both functions. 
[0051] Furthermore, the heat release Qi per unit time amount of an intercooler 15 is calculated 
by S14 using a degree type (3) from a heat loss coefficient Ki, the intake-air temperature T2 
after supercharge, the intake-air temperature T1 before supercharge, and the heat sinking plane 
product Ai of an intercooler. 
[0052] 

Qi=KixAix (T2-T1) — (3) 

In addition, originally, with this relational expression (3), although not the front [ supercharge ] 
intake-air temperature T1 but large atmospheric temperature should be used, since large 
atmospheric temperature is not detected, in the engine system 10 of this operation gestalt, the 
intake-air temperature T1 before supercharge almost equal to large atmospheric temperature is 
used. 12, and S13 and S15 constitute intercooler heat release calculation processing from this 
operation gestalt. 

[0053] Next, intake-air temperature T3 after cooling which is the temperature of the inhalation 
of air after being cooled by the intercooler 15 is calculated by SI 5 using a degree type (4) from 
the after [ supercharge ] intake-air temperature T2, heat release Qi, and inspired air volume Ga. 
[0054] 

T3=T2-Qi/(GaxCv) — (4) 

Cv: With the specific-heat-at-constant-pressure book operation gestalt of air, S15 is after 
[ cooling ] intake-air temperature calculation processing. 

[0055] This processing is ended after setting up the amount of amendments of the target 
injection quantity of a fuel, the target pilot injection quantity / fuel injection timing, and target 
Maine fuel injection timing by S16 finally based on intake-air temperature T3 after cooling 
calculated by this processing. With this operation gestalt, S16 is fuel oil consumption / amount 
setting processing of stage amendments. 

[0056] According to this operation gestalt explained in full detail above, each following 
effectiveness can be acquired. 

(1) The intake-air temperature T2 after supercharge of the supercharge mind before being 
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supercharged with a supercharger 14 and cooled by the intercooler 15 is presumed from each 
detection value of each quantity of state detectable with a small detection error, even if the 
vehicle speed changes rapidly. Moreover, the heat release Qi in case an intercooler 15 cools is 
calculated from the intake-air temperature T2 after this supercharge, and each detection value 
with a small detection error. Furthermore, intake-air temperature T3 after cooling of the 
inhalation of air cooled by the intercooler 15 is presumed from the after [ supercharge ] intake- 
air temperature T2, heat release Qi, and inspired air volume Ga. And based on this intake-air 
temperature T3 after cooling, the injection quantity and fuel injection timing of a fuel are 
amended. Therefore, even if the vehicle speed Vv changes rapidly by sudden acceleration etc. 
unlike the case where form an intake temperature sensor in the downstream of an intercooler 15 
in an inlet pipe 20, and the intake-air temperature after cooling is detected, actual intake-air 
temperature T3 after cooling is presumed. 

[0057] For this reason, since intake-air temperature T3 after cooling is not detected smaller 
than an actual value and more fuel oil consumption is not adjusted when a car carries out 
sudden acceleration, for example, an excess air factor is not secured and exhaust air emission 
does not get worse. Since intake-air temperature T3 after cooling is not detected more greatly 
than an actual value and fuel oil consumption is not adjusted fewer on the contrary when a car 
carries out sudden moderation, an excess air factor becomes large and an output does not 
decline. 

[0058] (2) Calculate the heat release Qi of the air-cooled intercooler 15 from the vehicle speed 
Vv, inspired air volume Ga, and the intake-air temperature T1 before supercharge. And intake-air 
temperature T3 after cooling was calculated from heat release Qi, the after [ supercharge ] 
intake-air temperature T2, and inspired air volume Ga. Therefore, the effectiveness indicated 
above (1) in the engine system 10 equipped with the air-cooled intercooler 15 can be acquired. 
[0059] (3) Since intake-air temperature T3 after cooling was calculated instead of large 
atmospheric temperature using the intake-air temperature T1 before supercharge almost equal 
to large atmospheric temperature, it is not necessary to newly form a large atmospheric 
temperature sensor in the conventional engine system. 

[0060] (The 2nd operation gestalt) Next, the 2nd operation gestalt which materialized this 
invention is explained according to drawin g 4 - drawing 6 . In addition, this operation gestalt is 
intake-air temperature T3 act after cooling actual to the engine system 10 of said 1st operation 
gestalt. It only differs from the 1st operation gestalt to have added the intake temperature 
sensor 44 to detect and that ECU 16 performs cooling malfunction detection processing of an 
intercooler 15. Therefore, about the same configuration as the 1st operation gestalt, a sign is 
made the same, the explanation is omitted, and only an intake temperature sensor 44 and cooling 
malfunction detection processing are explained in full detail. 

[0061] An intake temperature sensor 44 is intake-air temperature T3 act after cooling which is 
the temperature of the inhalation of air cooled by the intercooler 15 after being prepared [ in / 
as shown in drawin g 4 / the inlet pipe 20 ] in the downstream of an intercooler 15 and being 
supercharged with the supercharger 1 4. It detects. 

[0062] Cooling malfunction detection processing is processing which detects the condition that 
the cooling effectiveness of an intercooler 15 fell to below fixed [ of the original design value ] 
comparatively, as an abnormal condition. Cooling malfunction detection processing consists of 
after [ supercharge ] intake-air temperature presumption processing, real cooling effectiveness 
calculation processing, cooling effectiveness desired value setting processing, and abnormality 
judging processing in cooling. 

[0063] As shown in drawing 5 , as cooling malfunction detection processing, ECU16 is S20 first 
and reads atmospheric pressure P1, the front [ supercharge ] intake-air temperature T1, the 
after [ supercharge ] intake pressure P2, intake-air temperature T3 act after cooling, inspired air 
volume Ga, and the vehicle speed Vv. 

[0064] Next, the intake-air temperature T2 after supercharge is calculated by S21 using a 
degree type (1) from atmospheric pressure P1, the front [ supercharge ] intake-air temperature 
T1 , and the intake pressure P2 after supercharge. 
T2=T1x (P2/P1 (n-O) (/n) — (1) 
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P1: S20 and S21 constitute the intake-air temperature presumption processing after 
supercharge from atmospheric pressure and an n:polytropic-index book operation gestalt. 
[0065] next, ECU16 — S22 — it is — the front [ supercharge ] intake-air temperature T1, the 
after [ supercharge ] intake-air temperature T2, and intake-air temperature T3 act after cooling 
from — real cooling effectiveness etaiact which is the actual cooling effectiveness at that time 
of an intercooler 15 is calculated using a degree type (2). That is, this real cooling effectiveness 
etaiact is the value which fell a fallen part of the refrigeration capacity by blinding etc. from the 
cooling effectiveness eta in early stages of an intercooler 15. 
[0066] 

etaiact=(T2-T3 act)/(T2-T1 ) — (2) 

In addition, originally, with this relational expression (2), although not the front [ supercharge ] 
intake-air temperature T1 but large atmospheric temperature should be used, the intake-air 
temperature T1 before supercharge almost equal to large atmospheric temperature is used. With 
this operation gestalt, S22 is real cooling effectiveness calculation processing. 
[0067] Next, the passage airflow Va per unit time amount of this intercooler 15 is calculated 
from the passage airflow correction factor Ka and the vehicle speed Vv by S23 using a degree 
type (3). 

Va=KaxVv — (3) 

Furthermore, the map shown in drawing 6 memorized beforehand from inspired air volume Ga and 
the passage airflow Va by S24 is used, and it is cooling effectiveness desired value etaitarget of 
an intercooler 15. It determines. This map is cooling effectiveness desired value etaitarget to 
inspired air volume Ga and the passage airflow Va. As a function, it is set up by an experiment or 
count. With this operation gestalt, S24 is cooling effectiveness setting processing. 
[0068] the last — S25 — real cooling effectiveness etaiact and cooling effectiveness desired 
value etaitarget from — real cooling effectiveness etaiact of an intercooler 15 — cooling 
effectiveness desired value etaitarget It judges whether it is below fixed comparatively, and when 
it is below fixed comparatively, it reports that the refrigeration capacity of an intercooler 15 
declined unusually by making the abnormality indicator 45 in cooling formed in the gauge board in 
the car turn on. With this operation gestalt, S25 is abnormality judging processing in cooling. 
[0069] According to this operation gestalt explained in full detail above, each following 
effectiveness can be acquired. 

(1) It is supercharged with a supercharger 14 and the intake-air temperature T2 after 
supercharge of the supercharge mind before being cooled by the intercooler 15 is presumed from 
each detection value. Moreover, real cooling effectiveness etaiact of an intercooler 15 is 
calculated using the intake-air temperature T2 after supercharge, and intake-air temperature T3 
after cooling which is a detection value. On the other hand, cooling effectiveness desired value 
etaitarget of an intercooler 15 is set up from each detection value. And it is judged from real 
cooling effectiveness etaiact and the cooling effectiveness desired value eta that the 
refrigeration capacity of an intercooler 15 fell to below fixed [ of early refrigeration capacity ] 
comparatively. 

[0070] Therefore, it is detectable by the car side that the refrigeration capacity of an intercooler 
15 declined. For this reason, by it meaning that refrigeration capacity declined and intake-air 
temperature T3 after cooling changed to the higher one with as, transit in the condition that fuel 
oil consumption was controlled few to actual inspired air volume can be avoided, and running in 
the condition that an output is not fully obtained by the fall of refrigeration capacity is lost. 
[0071] (2) Calculate real cooling effectiveness etaiact of the air-cooled intercooler 15 from the 
intake-air temperature T2 after supercharge, and after [ cooling ] intake-air temperature T3 
which is a detection value and the intake-air temperature T1 before supercharge, and it is 
cooling effectiveness desired value etaitarget from the vehicle speed Vv and inspired air volume 
Ga. It set up. Therefore, the effectiveness indicated above (1) in the engine system 10 equipped 
with the air-cooled intercooler 15 can be acquired. 

[0072] (3) Since real cooling effectiveness etaiact was calculated instead of large atmospheric 
temperature using the intake-air temperature T1 before supercharge almost equal to large 
atmospheric temperature, it is not necessary to newly form a large atmospheric temperature 
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sensor in the conventional engine system. 

[0073] Hereafter, operation gestalten other than the above-mentioned operation gestalt are 
enumerated. 

- With each above-mentioned operation gestalt, a pressure sensor may detect the intake 
pressure before supercharge, and the intake-air temperature T2 after supercharge may be 
detected from the intake pressure before this supercharge, the intake pressure P2 after 
supercharge, and the intake-air temperature T1 before supercharge. 

[0074] - With the above-mentioned 1 st operation gestalt, large atmospheric temperature may be 
detected and heat release Qi may be calculated from this large atmospheric temperature, the 
intake-air temperature T2 after supercharge, and a heat loss coefficient Ki. 

- With the above-mentioned 1st operation gestalt, intake-air temperature T3 after cooling may 
be calculated from the map which makes a variable the intake-air temperature T1 before 
supercharge as large atmospheric temperature, and the vehicle speed Vv. That is, this map made 
the front [ supercharge ] intake-air temperature T1 and the vehicle speed Vv with high 
functionality with intake-air temperature T3 after cooling correspond to intake-air temperature 
T3 after cooling regardless of the atmospheric pressure P1 with comparatively small functionality 
with intake-air temperature T3 after cooling, the after [ supercharge ] intake pressure P2, and 
inspired air volume Ga. In this case, since it is not necessary to perform processing which 
includes an operation like after [ supercharge ] intake-air temperature presumption processing, 
intercooler heat release calculation processing, and the intake-air temperature calculation 
processing after cooling whenever it presumes intake-air temperature T3 after cooling, there are 
few loads of a microcomputer 42 and they end. 

[0075] - Let an intercooler be a water cooling type with the above-mentioned 1st operation 
gestalt. in this case, the passage of cooling water which passes an intercooler from an engine 
speed NE by S30 first as intercooler heat dissipation processing using the map shown in drawing 
8 as a flow chart shows to drawing 7 — amount of water Vw is calculated. S31 [ next, ] — 
passage — the heat loss coefficient Kw of a water cooling type intercooler is calculated from 
amount of water Vw and inspired air volume Ga using the map shown in drawing 9 . And heat 
release Qi is computed by S32 using a degree type from a heat loss coefficient Kw, the heat 
sinking plane product Ai, the after [ supercharge ] intake-air temperature T2, and the cooling 
water temperature Tw. 
[0076] Qi=KwxAix (T2-Tw) 

With this configuration, in the car carrying the diesel-power-plant system equipped with the 
intercooler of a water cooling type, intake-air temperature T3 after cooling can be detected with 
sufficient responsibility, and it can be [ both ] compatible in exhaust air emission and an output 
with high level. 

[0077] - Let an intercooler be a water cooling type with the above-mentioned 2nd operation 
gestalt. In this case, real cooling effectiveness etaiact is computed as real cooling effectiveness 
calculation processing from the after [ supercharge ] intake-air temperature T2, after [ cooling ] 
intake-air temperature T3, and the cooling water temperature Tw. next — as cooling 
effectiveness desired value presumption processing — first — the passage from an engine 
speed NE — amount of water Vw is computed, next, inspired air volume Ga and passage — 
amount of water Vw to cooling effectiveness desired value etaitarget It asks. With this 
configuration, the fall of the refrigeration capacity of an intercooler is detectable with a car side 
in the car carrying the diesel-power-plant system equipped with the intercooler of a water 
cooling type. 

[0078] - With each above-mentioned operation gestalt, superchargers may be mechanical drive 
mold superchargers, such as a roots blower, a RISHORUMU compressor, and a scrolling 
compressor, or an exhaust air pulsating mold supercharger. 

[0079] - With each above-mentioned operation gestalt, a diesel-power-plant system may be a 
solenoid-valve controlling expression jet pump system. 

- With the above-mentioned operation gestalt, the combustion system of an engine may be a 
secondary combustion chamber type of a pre-combustion chamber or a vortex-chamber type. 
[0080] - With the above-mentioned operation gestalt, the actuation methods of an engine may 
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be any of a four cycle or a two cycle. 

- An internal combustion engine system may be a gasoline engine system. 

[0081] The technical thought hereafter grasped from each operation gestalt mentioned above is 
indicated with the effectiveness. 

(1) It is the control device of the supercharge type internal combustion engine system 
characterized by substituting the intake-air temperature before said supercharge for said large 
atmospheric temperature in invention according to claim 3. According to such a configuration, it 
is not necessary to newly form the temperature sensor for detecting large atmospheric 
temperature to the conventional engine system. 

[0082] (2) It is cooling malfunction detection equipment of the intercooler in the supercharge 
type internal combustion engine system characterized by substituting the intake-air temperature 
before said supercharge for said large atmospheric temperature in invention according to claim 6. 
According to such a configuration, it is not necessary to newly form the temperature sensor for 
detecting large atmospheric temperature to the conventional engine system. 

[0083] In invention according to claim 2, said intercooler is a water cooling type and supercharge 
mind is cooled with the cooling water supplied with operation of an internal combustion engine. 
(3) Said heat release bundle handshaking stage It has an engine rotational frequency detection 
means, a passage circulating water flow detection means, a heat loss coefficient acquisition 
means, a cooling water temperature detection means, and a heat release acquisition means. Said 
engine rotational frequency detection means An engine engine speed (engine speed NE) is 
detected. Said passage circulating water flow detection means Amount of water (Vw) is 
calculated, the passage of cooling water which passes this intercooler from the detection value 
of said engine rotational frequency — said heat loss coefficient acquisition means The heat loss 
coefficient (Kw) of said intercooler is calculated from amount of water, the detection value of 
said inspired air volume, and said passage — said cooling water temperature detection means It 
is the control device of the supercharge type internal combustion engine system which detects 
cooling water temperature and is characterized by said heat release acquisition means 
calculating the heat release of this intercooler from said heat loss coefficient, the heat sinking 
plane product of said intercooler, the intake-air temperature after said supercharge, and the 
detection value of said cooling water temperature. 

[0084] According to such a configuration, in the car carrying the diesel-power-plant system 
equipped with the intercooler of a water cooling type, even if it changes rapidly [ the vehicle 
speed ], intake-air temperature T3 after cooling can be detected without a detection error, and 
it can be [ both ] compatible in exhaust air emission and an output on high level. 
[0085] (4) In invention according to claim 5, said intercooler is a water cooling type. Supercharge 
mind is cooled with the cooling water supplied with operation of an internal combustion engine. 
Said real cooling effectiveness bundle handshaking stage From each detection value of a cooling 
water temperature detection means to detect cooling water temperature, the intake-air 
temperature after said supercharge, and an after [ said cooling ] intake-air temperature and said 
cooling water temperature It has a real cooling effectiveness acquisition means to search for 
said real cooling effectiveness. Said cooling desired value presumption means An engine engine- 
speed detection means to detect an engine engine speed (engine speed NE), the passage of 
cooling water which passes this intercooler from the detection value of said engine rotational 
frequency — the passage which calculates amount of water — amount of water — with an 
acquisition means the detection value of said inspired air volume, and said passage — the 
cooling malfunction detection equipment of the intercooler in the supercharge type internal 
combustion engine system characterized by having a cooling desired value acquisition means to 
calculate said cooling effectiveness desired value, from amount of water. 
[0086] According to such a configuration, in the car carrying the diesel-power-plant system 
equipped with the intercooler of a water cooling type, the fall of the refrigeration capacity of an 
intercooler is detectable by the car side. 

[0087] (5) In the control device of the supercharge type internal combustion engine system 
which cools the inhalation of air which supercharged with the supercharger by the intercooler, 
and is supplied to an internal combustion engine A large atmospheric temperature detection 
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means to detect large atmospheric temperature, and a vehicle speed detection means to detect 
the vehicle speed, An intake-air temperature acquisition means after cooling to ask for the 
intake-air temperature after cooling which is the temperature of the inhalation of air cooled by 
said intercooler after being supercharged with said supercharger using the map set up 
beforehand from said large atmospheric temperature and the detection value of said vehicle 
speed, The control device of the supercharge type internal combustion engine system 
characterized by having the controlled-variable amendment means which amends the controlled 
variable for carrying out the operation control of the internal combustion engine based on the 
intake-air temperature after said cooling. According to such a configuration, even if the vehicle 
speed changes rapidly, the intake-air temperature after cooling can be presumed above with a 
small error, and it can presume by little data processing. 
[0088] 

[Effect of the Invention] According to invention according to claim 1 to 6, the intake-air 
temperature after supercharge which can be used for presumption of the intake-air temperature 
after cooling used in order to amend the controlled variable for carrying out the operation 
control of the internal combustion engine, detection of the refrigeration capacity of an 
intercooler, etc. can be presumed. 



[Translation done.] 
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( 9 ) 

15 

[0 0 7 1 ] (2) ifi*gf£»»itT 2 <h, «lttJffiTfc 

*lVv &tf©^4 Ga^e ^a^l^ SflgfiE t? i target 

I^cX>y>yXfAl 0 K*3lvr±E (1) KE« 

[0 0 7 2] (3) H?$ai^77iact£, ^iiOtt 
frOK, *»»fcSff«LViJl«tJ!R«iaT 1 Srffl^T 10 

[0073] j^t> ±tmmmmM^o^mmm^m 

• ±.m&^mmmx\ m^mmn&^&ti^^xm 

[0 0 7 4] • ±IBtBl**»«T?, 
U uCD^Ii, MMMT2t, ttlRffftK i 20 

• ±E» 1 SfeSSJBffiT, ^t»aiT3$, ^mtU 

ja*&aKftffiP2Rtf»»*Ga**ani-r, 
[0075] ■ ±e*i*)b»ibt. -o*-?-? 

-£7Kft5£<hT£«, C(niM&\zte, m 7 \zy a— — 

T> S3 0T, 08 tC^TV-/ySrffi^TX>>?>lpie 

7KSVw£#a6£o S3 IT, ili&TkSVw&tf 

«aiGa*^, !lI9tC^"r^'j/7 P ^ffl^T7K^-r > 40 
^-^7-«MKw$^5o fit, S3 2 

t, »»««kw, MiiAi, a»a*«iaT2& 

[0 0 7 6] Q i =KwXA i X (T2-Tw) 
X%Z>o 50 
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[0077] • ±$^m2Mmmmx, <i >*->?-7 

tit, 1BSHMT2, »3«^IT 3;&tf«*£P 

aB»*B««*Sffla^bT, TtT, x>>?>|5iK*N 
E*^5aa*«VwSKffl-r*. KMGa^ 
aiia*«Vw^6, »a3&5SS«MIni target 

x^-irVUX>^>i>X^^^^«bfc^m^^^T. 
[0 0 7 8] • ±E**«S»IBT, iMft«tt, 

[0 0 7 9] • ±B#3MH»IB-C, 5** — tf;Px>>? 

[0 0 8 0] • ±IB^Jfi^ffiT, X>^>*fr©f^» 

[0081] j£at> tiim\stz&mmm&&*>if2Mt!tiz 

(l) If#JB3KEtt<a»9IK:43^T* fltrE*»i& 

(»Eia»«»»»iaTftffl^n*ct*w«t'r«a 

[0 0 8 2] (2) »*3g6tcE«cO!Rg^tC*3^T, 
J9E*»iatt, WE»*&M»«*T«ffl*n*^a:*W 

[0 0 8 3] (3) «|*3«2tE«058SJC43^T, 

^ai7K«^tti^^«. mfi«Hiacft®ttHj«*>&. * 

^ — 7 — ^®^T^^ai7jcOMiS7KS (Vw) 

ffiettMkffftM^Ra. «rE»ft«o«u« 

ME51jfi7K«i:^6, WE-f 
(Kw) «JE»»*a*ffl^gl!tt. ^3J7K 
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^AoaMEmmsR. 

»T3««kmiRS63a:<*tBr-6Ct««T*, 

3o 

[0 0 8 5] (4) H#*5KB«©5BWfc*^T, 

atfmE»ai*»©#*ffl«i:^6, we*»sij»** 

Jg^RWU MHB6R (x>^>®CRNE) 
fcRHimtBR&ttl^Ri:, ffiEfllHIilCRoRUia^ 20 

*tt«aa*RR«¥R£. MERMQRttJR&ffifi 
M*It^6, «rE»3JBiJPs*ffl[**«>s?&a3B« 
lt»»^Ri:*<iA*CtS»«t^*ilS*iCrt««H 

go 

[0 0 8 6] C!OJ:3a*j«t«fctltf. *»5ttf>-f 
- * - ^ - £ fig a fc^-r — feVUX > ^ > ->X t- A £ flMR 

**jaj«TRffl-r«Ci:**-C#S. 30 
[0 0 8 7] (5) Ifflt'MlfcK^O^- 

SUIRfcH^Ki:, *a*«kffi-r**iS*m#Rt, *HE 
*«»2fttflttE*aoRHa«^6, ^fcRfiSn-C^* 
v^tHOT, REftttRTilRdtt&R, »B*f> 

^— •c»ai$nfcRft©jafln! , **»aiaR« 1 
■sft#»*»a«R«s*»^R£, RBftaiRRAR 

*ff5«M«iE*Ri:*RAfcc:i:*«F«i:"r*511» 40 

«k n«, * mttmnt \zmt l t t> ftaiRRAK * /h a v> 

[0 0 8 8] 

»#m^R#*6KE«®«WK:.fc*l 
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«>fc«fflra»aiaR»»©*ffi^>, -f >*-*-7- 
[Hi] m l-^mmm^mmmmmm^m^rcm^ 

- ho 

m 3 ] RftRKCJC9iiAR^"r<&ttiRffiR%R£ 

[®4] %z^mmsr>^ ->^—^-^-<onnw^ 

^81^Ix.^Mt^ — tf;i/x>v>f>x5 : -A^S 
[H5] »«i»#RaiaS©7n— ^V- ho 

[h 6 ] RAR&tfajfiAR^-r^ftflijnvawa 
[R 7 ] »»Rjrmfflso 7 n-^ h o 

[H8] x>>?>E»ERK:*#-r*aR»ai*R*R3e 

[h 9 ] R«R2fttXiia»ai*RK#"r 
R3fe-r*v^y. 

1 0-I^«iH'>7rA(i:LT(D3^:>l/-;piS 
WS&SC^-Y — tf;i/X>>?>i>X^A, 14-i»«a:t 

n«a«ttlfai:UT©X77P>^, 3 4-» 
RRllM*RRtf*?»ai»*ilMI*R*«l«r**«« 
^tH^^. R«l»RjmRffl^R£UT©R»R-fe> 
It, 3 5 -••RttffiRftSRU^RKC/RlftRRftJERttl 

■fe>U\ 4 2-»l*3K^»fc*tt«»jRR*Ga^S* 
ttJft-r*&RttR4UUkft¥R. IlilflxS^S, * 
*fc«8MR»¥R, ItMlSttfft. »»«R»;»«l»^ 
RRtffWWRttlE^R, *2*«»!Bt*5tf-6* 
ftltm^ffiS^R^RA-r^RittRRASRW^R. * 
»S8«Rfl*R, RURM^R, ftfla*Rtt£ 
^RRtWMJRf&WS^Ri: ItW * a n > bTo.- 

4 4"-»»ft»»M«B¥atbTO!MMt> 
It, Ai-Mffl* Ga-»8i, Ka-*jE«», 
K i P 1 •»R«mRftffi£LT<D*»JEE, 

P 2 -IttftlHtE, Qi-«I, Va-llU t 

vv-*jg, t l-^iatbToiSjisflfrRata, T2 

act-»ai«R»» (RUMt) > 77iact-*»aia»*, 
77 i target -ft^gm 
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mi] 



[02] 



39 
40 



10 



*ACC 



^-RlQli^ 




•DWf 24^ 

sd 

•ECU 

.|gttt CA. NE 



PI, T1 P P2, Ga, VvflMi —S10 



I 



T 2 =Tl*(|f-)^ 

^3T 



Va= Kaxyy ^S12 

I r 

^]~-Si3 



Ki=f 1 (Va, Ga) 



Qi=KiXAiX (T2-T1) KS14 



T3=T2- 



Qi 



Gaxcv 



T3C»*. 



-S15 



-S15 



[03] 



[05] 



Pi, Tl, P2, T3act, Ga, VvttM—S20 



T2-Tix(gf)g 



-S21 



|uiact= (T2-T 3act) / (T2-T1) [^522 



Va-Kaxw 



>~S23 



nitanget°f2 (Ga, Va) | —S24 



WW* 



TiiactifnitargetflJ-mttT-c 



-S25 



Ki 
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[04] 



39 




10* ■ '74-m&s/m 

14- -Ml 

15- OM-5 
16' "EDI 
33"«I7JDH 



[H7] 



[0 8] 



[ Vw=f3(Ne) h -S30 



[ Kw=f4 (Ga, Vw) [ —531 

■ I , 

Qi=KwXAiX(T2-Tw) h-532 




Ne 



(50 In t. CI . 7 

F 0 2 D 45/00 



F 0 2 B 29/04 



3 6 6 
3 7 0 
3 7 6 



F I 

F 0 2 D 45/00 



F 0 2 B 29/04 



(##) 



3 6 6 H 
3 7 0 B 
3 7 6 B 
Z 
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37/00 

F 0 2 D 23/00 
41/40 



3 0 2 



37/00 

F 0 2 D 23/00 
41/40 



3 0 2 D 
N 
C 



F*-A(##) 3G005 DA02 EA15 EA16 FA04 FA06 



FA13 FA21 FA35 FA60 GA04 
GB24 GD02 GD21 GD27 GE07 
HA04 HA05 HA13 JA03 JA12 
JA13 JA14 JA24 JA39 JA45 
JA51 JB02 JB05 JB07 JB17 

3G084 AA01 BA04 BA07 BA13 BA15 
BA26 DA01 DA04 DA10 DA27 
EB06 EB12 EB22 EC04 FAOO 
FA02 FA05 FA07 FAIO FA12 
FA20 FA33 FA38 FA39 

3G092 AA02 AA06 AA18 AB03 BA02 
BB05 BB06 BB08 BB13 DB03 
DE03S DE06S DE09S DE15S 
DG09 EA01 EA02 EA22 EC04 
EC06 EC09 FA02 FA06 FA15 
FB06 HA01Z HA04Z HA05Z 
HA06Z HA16Z HB01X HB02X 
HB03X HB03Z HB04Z HE01Z 
HE03Z HE05Z HE08Z HF21Z 

3G301 HA02 HA04 HA11 JA01 JA21 
JB09 LB11 LB13 LC01 LC06 
MAI 5 MAI 8 MA23 MA26 NA09 
NC02 ND03 ND04 NE01 NE06 
PA01Z PA07Z PA10Z PA16Z 
PB01Z PB03A PB05A PB08A 
PE01Z PE03Z PE05Z PE08Z 
PF01Z PF03Z 



